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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide method of 
controlling fuel injection for an engine equipped with an 
exhaust gas purifying system which is capable of 
intending to reduce occurrence of smoke without 
stopping rich condition, even if the rich condition and 
acceleration are overlapped when generating the rich 
condition in order to restore capability of NOx 
absorptive storage of NOx absorptive storage reduction 
type catalyst, and which can restrain fuel from 
deteriorating consumption. 

SOLUTION: In the method of controlling fuel injection for 
the engine, the engine is equipped with the exhaust gas 
purifying system including the NOx absorptive storage 
reduction type catalyst in an exhaust passage of the 
engine. Main injection timing is retarded in the fuel 
injection only at acceleration when engine operation 
condition is set up the rich condition to reproduce the 
NOx absorptive storage reduction type catalyst. 

* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Claim 1] 

It is a fuel injection controlling method of an engine which equipped an engine flueway with an 
exhaust gas cleaning system which has a NOx occlusion reduction type catalyst, setting to fuel 
injection only at the time of acceleration, when making an engine operating condition into rich 
conditions, in order to reproduce said NOx occlusion reduction type catalyst — the main 
injection timing — littered ****** — a fuel injection controlling method of an engine provided 
with an exhaust gas cleaning system characterized by things. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

More this invention about the fuel injection controlling method of the engine which equipped the 
engine flueway with the exhaust gas cleaning system which has a NOx occlusion reduction type 
catalyst in details. When operating the engine on rich conditions for reproduction of a NOx 
occlusion reduction type catalyst, even if it accelerates, generating of a smoke is related with 
the fuel injection controlling method of the engine provided with few exhaust gas cleaning 
systems. 
[0002] 

[Description of the Prior Art] 

Application of the NOx occlusion reduction type catalyst which carries out occlusion of the 
nitrogen oxides (NOx) for reduction of NOx in exhaust gas, such as a diesel power plant, is 
considered. This NOx occlusion reduction type catalyst supports NOx occlusion materials 
(absorbent) of platinum (Pt) etc., such as a catalyst and barium oxide (Ba0 2 ), to support, such as 
gamma-alumina (aluminum 2 0 3 ), and is formed in it, NOx is purified according to the mechanism 
of the occlusion and discharge of NOx of a NOx occlusion catalyst as shown in drawingJLand 
drawing 7 . 
[0003] 

That is, as shown in drawing 6 , in being in the Lean state with more air than theoretical air fuel 
ratio. Oxygen (0 2 ) adheres on the surface of Pt, and nitric oxide (NO), Occlusion is carried out 

to a NOx occlusion material in forms, such as Ba(N0 3 ) 2 , as NO s ", becoming nitrogen dioxide 

(N0 2 ) and this N0 2 oxidizing on Pt by the reaction of 0 2 +NO->N0 2 . 

[0004] 

As shown in drawing 7 , in the case of the rich condition near the theoretical air fuel ratio, NOx to 
which it stuck in the state of Lean due to the fall of the oxygen density is emitted, and this NOx 
is returned to nitrogen (N 2 ) by reducing agents, such as hydrocarbon (HC), by the same reaction 

as a three way component catalyst. 
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[0005] 

And since a NOx occlusion material will change to Ba(N0 3 ) 2 and occlusion capacity will reach 

saturation like usual operation of a diesel power plant if it continues carrying out occlusion of the 
NOx by the operational status of a lean condition, In order to demonstrate sufficient NOx 
purification performance, before reaching the saturation, an engine operating condition is 
temporarily changed into the operational status of rich conditions, and a rich condition is 
generated and it is necessary to recover occlusion capacity in exhaust gas. Therefore, a lean 
condition and rich conditions are switched for the engine operating condition during operation of 
an engine (for example, refer to patent documents 1.). 
[0006] 

And in conventional technology, suction air quantity is decreased by controlling an EGR valve, an 
intake throttle, fuel injection, etc. on rich conditions. Fuel injection control, such as post 
injection, is controlling both the EGR valve and the intake throttle by the example shown in 
drawing 8 , without carrying out. 
[0007] 

[Patent documents 1] 

JP,6-108824,A (the 2nd page left column) 

[0008] 

[Problem(s) to be Solved by the Invention] 

However, the rich condition state currently controlled near [ under recovering work of this NOx 
occlusion capacity / iambda= 1.0 ] to be shown in drawing 9 , When the acceleration which 
increases engine fuel oil consumption laps, there is a problem that Rich will become deep too 
much, namely, fuel will increase in number more than suction air quantity too much, and a smoke 
will occur. 
[0009] 

Since a time lag arises in the increase in suction air quantity as shown in drawing 8 even if it 
performs operation of stopping rich conditions, after detecting acceleration as management to 
this smoked generating, a smoke cannot fully be reduced. 
[0010] 

Were made in order that this invention might solve the above-mentioned problem, and the 
purpose, In order to recover the NOx occlusion capacity of a NOx occlusion reduction type 
catalyst, when generating a rich condition, Even when this rich conditions and acceleration lap, it 
is in providing the fuel injection controlling method of the engine provided with the exhaust gas 
cleaning system which it becomes possible to aim at reduction of generating of a smoke, without 
stopping rich conditions, and can also control aggravation of fuel consumption. 
[0011] 

[Means for Solving the Problem] 

A fuel injection controlling method of an engine provided with an exhaust gas cleaning system of 
this invention for attaining the above-mentioned purpose, It is a fuel injection controlling method 
of an engine which equipped an engine flueway with an exhaust gas cleaning system which has a 
NOx occlusion reduction type catalyst, setting to fuel injection only at the time of acceleration, 
when making an engine operating condition into rich conditions, in order to reproduce said NOx 
occlusion reduction type catalyst — the main injection timing — littered ****** it is 
constituted as a fuel injection controlling method characterized by things. 
[0012] 

It is not always a littered ****** thing at the time of rich conditions for this mam littered ** of 
injection timing, and reproduction, Only when the time of rich conditions for reproduction and 
engine acceleration laps, it is a littered **** thing, and it enables it to decrease generating of a 
smoke at the time of acceleration, controlling aggravation of fuel consumption. 
[0013] 

Even if fuel oil consumption increases by accelerating operation, since temperature falls in a pipe 
(inside of a cylinder), an yield of a smoke decreases by RITADO of this main injection timing. 
Therefore, in an engine provided with an exhaust gas cleaning system which has a NOx occlusion 
reduction type catalyst, even when accelerating operation is performed during operation on rich 
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conditions for reproduction of a NOx occlusion reduction type catalyst, generating of a smoke 

can be reduced. 

[0014] 

And compared with a littered **** case, aggravation of littered ****** fuel consumption can 
always be controlled by that of littered **** only at the time of acceleration on rich conditions. 
[0015] 

[Embodiment of the Invention] 

The fuel injection controlling method of the engine hereafter provided with the exhaust gas 
cleaning system concerning this invention is explained referring to it on a drawing. 
[0016] 

the time of an engine exhaust gas cleaning system being shown in drawing 1 , and littered control 
of the main injection timing in fuel injection being shown in drawing 2 , and rich conditions and 
acceleration lapping with drawing 3 — main injection timing — littered one — in the bottom, the 
generation state of the smoke of a state is shown. And the flow of the fuel injection controlling 
method of the engine provided with this exhaust gas cleaning system is shown in drawing 4 and 
drawin g 5. 
[0017] 

In [ drawing 1 is a figure showing an engine exhaust gas cleaning system and the flow of 
inhalation of air and exhaust air, and ] this engine system, The suction-air-quantity sensor (air 
mass meter) 21, the compressor 31a of the turbocharger 31, the intercooler 22, and the intake 
throttle 23 are formed in the suction passage 2, The turbine 31b and the NOx occlusion catalyst 
32 of the turbocharger 31 are provided in the flueway 3, and EGR cooler 41 and EGR valve 42 
are formed in EGR passage 4. 
[0018] 

The fuel pump 52, the common rail 53, and the injector 54 for supplying the fuel F to the engine 
combustion chamber 51 from a fuel tank (not shown) are formed in a fuel injection system, An 
accelerator opening, an engine speed value, a crank angle, etc. are inputted, and the control 
device 60 called ECU (engine control unit) which controls an engine is formed. 
[0019] 

In the fuel injection controlling method of the exhaust gas cleaning system of this invention, the 
main injection timing [ in / when the desired value of the amount of inflow air is made into the 
value near theoretical air fuel ratio (A/F=14.0) at the time of the rich control which becomes 
rich / a rich-on flag / as shown in drawing 2 , and the time of rich control and acceleration laps / 
fuel injection ] — for example, it carries out 4deg littered (delay). Littered limping gait ****** of 
the injection timing main even if it is at the rich control time, when not lapping with the time of 
acceleration. 
[0020] 

this rich conditions and acceleration lap — main injection timing — littered one in the bottom, 
Xu Moch's generation state in a state is shown in drawing 3 . thus, the case where the time of 
rich and the time of acceleration lap — main-tie ming — littered **** — the acceleration from 
rich conditions can also stop a smoke by things. 
[0021] 

As a detection method of acceleration of these vehicles, variation deltaAcc per [ in the amount 
of treading in of an accelerator pedal ] time is predetermined value deltaAccO. The method of 
judging to be acceleration, when it is above, Or rate-of-change deltaQ of direct fuel oil 
consumption is the predetermined value deltaQO. When it is above, the method of judging to be 
acceleration, etc. can be adopted. 

[0022] i • ■ • 

Next, it explains, referring to drawing 4 and drawing 5 for the flows of control of the fuel injection 
controlling method of this exhaust gas cleaning system. 
[0023] 

If the flows of control of this drawing 4 are performed in parallel to engine flows of control, are 
called for the main flows of engine control, are started with the start of operation of an engine 
and have an engine signal of the end of operation, By interruption of an end, a return is carried 
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out to the main flows and it ends with the end of the main flows. 
[0024] 

If these flows of control start, the engine number of rotations Ne and the fuel oil consumption Q 
will be read at Step S1 1, and the Lean set period tls will be computed at the following step S12 
with reference to the map data of the Lean set period to the number of rotations Ne and the 
fuel oil consumption Q. And the engine number of rotations Ne and the fuel oil consumption Q 
are read at Step S13, With reference to the map data of the main-injection stage tmb to the 
number of rotations Ne and the fuel oil consumption Q, the main-injection stage tmb is 
computed at the following step S14, Predetermined time carries out between fuel injection in this 
main-injection stage tmb at Step S15, and the Lean integration time which is duration time at 
Step S16 at the time of lean operation is checked. 
[0025] 

When the Lean integration time tl is not over the Lean set period tls at Step S16, it returns to 
Step S13 and lean operation is continued, and when the Lean integration time tl exceeds the 
Lean set period tls, it goes to Step SI 7. 
[0026] 

In Step S17, the engine number of rotations Ne and the fuel oil consumption Q are read, and the 
rich set period trs is computed at the following step S18 with reference to the map data of a 
rich set period to the number of rotations Ne and the fuel oil consumption Q. 
[0027] 

In this invention, only when acceleration of vehicles is detected at Step S30 in parallel to rich 
control execution of Step S20 by this following step, littered control execution of the main 
injection is performed. 
[0028] 

reduction of the suction air quantity according to control of an EGR valve, an intake throttle, etc. 
by rich control execution of this step S20 — predetermined time execution — it carries out. 
[0029] 

Execution of littered control of the main injection of Step S30 is performed as follows according 

to the littered flows of control of drawing 5 . 

[0030] 

The engine number of rotations Ne and the fuel oil consumption Q are read at Step S31, and the 
main-injection stage tmb is computed at the following step S32 with reference to the map data 
of the main-injection stage tmb to the number of rotations Ne and the fuel oil consumption Q. 
[0031] 

And it judges whether it is an acceleration state at Step S33, and in not being an acceleration 
state, the main injection without the littered control by the fuel injection of Step S36 is 
performed without changing fuel injection timing of the main injection, and it ends Step S30. 
[0032] 

In being an acceleration state at Step S33, With reference to the map data of the main-injection 
stage variation to the number of rotations Ne and the fuel oil consumption Q, main-injection 
stage variation (retarded volume) deltaT is computed at Step S34, Littered ****** actual 
injection timing (Tm=Tmb+deltaT) is computed for fuel injection timing at Step S35, littered 
control of the main injection is performed by the fuel injection of Step S36, and Step S30 is 
ended. 
[0033] 

As shown in drawing 4 , this Step S20 and Step S30 are performed in parallel, and after 
predetermined is time-performed and these execution is completed, the rich integration time tr 
which is the duration time of rich operation is checked at Step S40. When this rich integration 
time tr is not over the rich set period trs, Return to Step S20 and Step S30, and Step S20 and 
Step S30 are repeated, Either of the rich operations which consist of the rich control execution 
of those other than the time of acceleration, rich operation without littered control of the main 
injection, rich control execution at the time of acceleration, and littered control execution of the 
main injection which is parallel with this is performed, and rich operation is continued. 
[0034] 
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When the rich integration time tr exceeds the rich set period trs at Step S40, rich operation is 
ended, and it returns to Step S1 1, and Step S1 1 - Step S40 are repeated. 
[0035] 

And if the signal of an end of engine operation, such as an OFF signal by an ignition key, is 
inputted, the interrupt of an end of Step S50 will occur, and it will return to the main flows of 
control, and will end with the main control throw. 
[0036] 

When generating the rich condition according the suction air quantity for recovering the NOx 
occlusion capacity of the NOx occlusion reduction type catalyst of Step S20 to reduction by the 
above flows of control, at Step S30. the injection timing main only at the time of acceleration — 
littered ****** — reduction of a smoke can be aimed at, without detecting this acceleration and 
stopping rich conditions, even when rich conditions and acceleration lap since things are made. 
[0037] 

[Effect of the Invention] 

In order to recover the NOx occlusion capacity of a NOx occlusion reduction type catalyst in the 
engine provided with the exhaust gas cleaning system which has a NOx occlusion reduction type 
catalyst according to the fuel injection controlling method of the exhaust gas cleaning system of 
this invention, When generating a rich condition, generating of a smoke when rich conditions and 
acceleration lap the main injection timing in fuel injection in that of littered ****** can be 
controlled only at the time of acceleration. 
[0038] 

Aggravation of littered ****** fuel consumption can be controlled by that of littered ****** only 
at the time of acceleration, without always carrying out littered ** of the main injection timing at 
the time of rich conditions. 
[Brief Description of the Drawings] 

[Drawing 1] It is a figure showing the system of the engine provided with the exhaust gas cleaning 
system which has a NOx occlusion reduction type catalyst. 

[Drawing 2] It is a figure showing the littered control of the main injection timing and the relation 
of suction air quantity concerning this invention. 

[Drawing 3] It is a figure showing the generation state of a smoke when the rich conditions and 
acceleration at the time of controlling drawing 2 lap. 

[Drawing 4] It is a figure showing an example of the fuel-injection-control flow of an embodiment 
of the invention. 

[Drawing 5] It is a figure showing an example of littered flows of control. 
[Drawing 6] It is a figure showing the mechanism of the NOx occlusion of a NOx occlusion 
reduction type catalyst. 

[Drawing 7] It is a figure showing a mechanism with discharge of NOx of a NOx occlusion 
reduction type catalyst. 

[Drawing 8] It is a figure showing Lean who makes suction air quantity fluctuate by control of an 
EGR valve, an intake throttle, etc., and rich control. 

[ Drawin g 9] Littered ** is a figure showing the generation state of a smoke when rich conditions 
and acceleration in case there is nothing lap about the injection timing main at the time of rich 
control. 

[Description of Notations] 

2 Flueway 

3 Suction passage 

4 EGR passage 
23 Intake throttle 

32 NOx occlusion reduction type catalyst 
42 EGR valve 
54 Injector 

60 Control device (ECU) 
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[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a figure showing the system of the engine provided with the exhaust gas cleaning 
system which has a NOx occlusion reduction type catalyst. 

[Drawing 2] It is a figure showing the littered control of the main injection timing and the relation 
of suction air quantity concerning this invention. 

[Drawing 3] It is a figure showing the generation state of a smoke when the rich conditions and 
acceleration at the time of controlling drawing 2 lap. 

[Drawing 4] It is a figure showing an example of the fueHnjection-control flow of an embodiment 
of the invention. 

[Drawing 5] It is a figure showing an example of littered flows of control. 

[Drawing 6] It is a figure showing the- mechanism of the NOx occlusion of a NOx occlusion 

reduction type catalyst. 

[Drawing 7] It is a figure showing a mechanism with discharge of NOx of a NOx occlusion 
reduction type catalyst. 

[Drawing 8] It is a figure showing Lean who makes suction air quantity fluctuate by control of an 
EGR valve, an intake throttle, etc., and rich control. 

[Drawing 9] Littered ** is a figure showing the generation state of a smoke when rich conditions 
and acceleration in case there is nothing lap about the injection timing main at the time of rich 
control. 

[Description of Notations] 

2 Flueway 

3 Suction passage 

4 EGR passage 
23 Intake throttle 

32 NOx occlusion reduction type catalyst 
42 EGR valve 
54 Injector 

60 Control device (ECU) 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 
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^v^Tr— *S#iHL"Cy— VR£B*|B|t 1 s£Jtai-t4. LT S Xf77S13t 
xy^'yeoiHW^KNe fc^iftStfiQ^iE^a^, !^Xf77"S 1 4THIIk$:N e 
WW* M Q tc*N" 4 ±Rtftf B# HI t m b co v -y 7f- ? £ #HS t T ±nfJ#B$M tmbJIffi 

6 T U - >-5HEmfiBfeHEi^iaTS> 4 U - ^ffiii^^f x ? -$*4 . 
[00 2 5] 

xf77si 6-C'J— y;R£:B*HSIt 1 a*y— yRjgBsat l stMi.-civantfa^i, x 

T77s 1 3izm*) v-vmrnzimftL, v-vmwm$t i#y-yRjei*rat 1 s£ 

-/7S17 t;fi< . 

[00 2 6] 

Xf77S 1 7t(±, lyy'ycOHltiNe fcjB£Mt8t*Q*i*»S^ JjKO^T-yTS 

yf-ubseisit r s £jrm-f 4, 

[0027] 

i «^Xf >y TT\ Xf77S2 0cO'J -y fWifftiff LT . Xf -y 

7s 3 oxim<vtum£ffi%iLtzmco&±mMcov ?—\*mimff*fio . 

[00 28] 

77S 2 OCDD -y^fMlSRfiTli. EGR^^7\ yf-^D >y 
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[00 2 9] 
[00 3 0] 

Xf77S 3 lt-xyy>c7)[l]|Kf*Ne i;»4HtI«Q^!%^ii^. ^XxvTS 3 2 
[003 1 ] 

[00 3 2] 

Xf77S 3 3«£WC&£*llrfct±, Xf77S 3 e timm 

M) AT£J*£fiU Xx-yTS3 5T-BtWB#W*U^-F§li:5tl|BtlTOM (Tm=Tm 

77S 3 OSr^T-TSo 
[00 3 3] 

04^-f-i5t. ; coxf 7 7S 2 o t 7 7 s 3 o Mff Ltff^it, iix^H 

ft &m&comwtfhtimT^-& t, xr77S4o t y v ?«0>*h»sibt* & y •>/ f- 

^^■^J^-(i s Xr77S2 0i:Xf77S3 0{:I-5t, Xf 77S2 0tXf 77S 
[00 34] 

Xf77S4 0t'J 7flS^St r*i>J y f-»SglSIH t r s y -y^iSte 

£*?TU Xf77Sl lfcMO, Xf77Sl 1 -X777S4 0£*"3®*\ 
[00 3 5] 

T77S 5 oo^TofiJOii^^L. *A v<r>mW7xi— fcMO. ^ -f vwfflfflx n 

[0036] 

JSLh<?5M«l7n— 0, Xf77S2 OONOx9HBi7MWH^NOx«BRie**IB 
«^£fc»«ftA£&*tifcW=.fc4 y ■yf-*CJB*«*§-e-&IRfc:, Xf77S 3 0T\ 

mmmio^A ycomM^A svt'*!;*— FS^&i 4tf>t\ y -y^fttM 

[00 37] 
[HBHc^H] 

-fb^^T-A *«ifcx >- S^fcltS t vc . N O x (R]^l7tM$£<0N O x®iSf g^J Sr 
[00 38] 

y 7fi^cs^^«t^^ s y h s-e-f u 
[Mcoffim^Bj]] 

[mi ] ^o^\mMjtmm^^hmn:mt^^^muz^y^y^x^^ 
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[03] H 2 common -ofztir&co, 'J 'yftfttMMWdro^^xt-?^ 
[04 ] *^BJ!^ll^m^Mi«W$iJW7n-^-M^^-rElT-*^o 

y ~>ru~ y v ^-cn%\\m^ ^-tmT$> h . 

[09] Vv*M&mtz*4y<omt?'i $y?& y^-a^^. 'J7f*ffk 
Jna^ >&«^-5^B#ox^-^o^*cglS:^-f-0-C35§ . 

2 iMH 
3 

4 E GRjlJf§ 

2 3 -{yf-^xnyh;!/ 

3 2 NOxf9Gl7E£!jMft 

4 2 EGRA/l/7' 

5 4 jyisx.?-? 

6 0 SUfPga (ECU) 
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[04] 



CH ID 
.J! 




V g yttSEBtW < t rs) jjjjj [ 




CHID 



[05] 




1 -> Nc 



'.J y J> -f ^ 5? < 5, > ^ 



Tm = Tnib+AT 



[06] 
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(51)Int.C1.7 FI r-va-F (#f ) 

F 0 1 N 3/28 F 0 2 D 41/02 3 5 5 

F 0 2 D 41/02 B 0 1 D 53/36 1 0 1 B 

F — J\ (##) 3G091 AA02 AA10 AA11 AA18 AA28 AB06 BA00 BAM BA31 BA33 

CA13 CB02 CB03 CB07 CB08 DA01 DA02 DA04 DA07 DB06 

DB10 EA01 EA05 EA07 EA30 EA31 FA17 FB10 FB12 FC02 

GA06 HB03 HB05 HB06 

3G301 HA02 HA04 HA06 HA11 HA13 HA15 JA02 JA15 JA24 JA25 

JB09 KA12 KA13 KA14 KA15 KB01 LA03 LB11 LB13 MA01 

MA11 MA18 MA23 MA26 NA06 NA08 NE01 NE06 NE12 NE13 

NE15 PA01B PA01Z PE02B PE02Z PE03B PE03Z PE04B PE04Z PF01B 

PF01Z PF04B PF04Z 

4D048 AA06 AB02 AB07 BA03X BA15X BA30X BA41X BD03 DA01 DA20 
EA04 



